R
ecently, Sørensen et al 1 reported an exposure-response relationship for traffic noise and stroke. A 2-fold increased stroke incidence 2 and intracerebral hemorrhage mortality 3 has been suggested for workers reporting severe noise exposure. However, 2 cohort studies showed no association with traffic noise at the residence. 4, 5 Occupational noise levels are orders of magnitude higher than traffic noise levels, and studies of occupational populations are thus more likely to detect an effect, if it exists. We report the incidence of stroke in a large noise-exposed occupational cohort.
Methods

Study Population
In 2001, we identified 625 companies from 10 industrial trades with high levels of compensation claims for occupational hearing loss and 100 reference financial companies. 6 In the national pension fund, we identified all employees (2001) (2002) (2003) (2004) (2005) (2006) (2007) In total, 219 550 workers were used from 2001 to 2007. We excluded white-collar workers from industrial trades and blue-collar workers from financial companies (n=56 467), participants living outside Denmark (n=164), and participants diagnosed with stroke (n=467) before baseline. The study population then consisted of 164 247 subjects.
We classified participants from the predicted noise exposure levels (L AEq ) for each exposed year (T) by the following: (1) cumulated noise exposure, 10xlog[∑(10 dB (A) /10 xT)] resulting in "dB(A)-year"; (2) duration of exposure >80 and >85 dB(A), respectively; and (3) recent noise level. Additionally, we restricted analyses to industrial workers, analyzed stroke ICD-10 subcategories, first year of exposure, and average exposure level (cumulated exposure/duration of exposure) and duration of exposure in the same model, and excluded workers exposed before start of follow-up.
Statistical Analyses
Rate ratios (RRs) and 95% confidence intervals (CIs) of stroke were estimated by logistic regression using STATA 12. We adjusted for age, sex, socioeconomic status, calendar year, employment status, and antihypertensives and statins in a sensitivity analysis.
Results
We identified 981 incident cases of stroke. At baseline, industrial workers were younger, more often men, had lower socioeconomic status, and slightly lower redemption rates of antihypertensives and statins than the reference group. Industrial workers showed higher risk of stroke than financial workers (adjusted RR, 1.27; 95% CI, 1.04-1.54). Sex and occupation showed no significant interaction (P=0.67), and we did not stratify by sex.
Crude analyses showed an 8-fold increased risk of stroke for the highest exposed (≥100 dB(A)-years), and the trend RR was 1.04 (95% CI, 1.03-1.05; Table 1 ). Adjusted analyses Background and Purpose-Traffic noise <60 dB(A) has been associated with an increased risk of stroke. We investigated this relationship for 80 to 86 dB(A) occupational noise. Methods-We followed 116 568 industrial and 47 679 financial workers by linkage to Danish registries 2001 through 2007.
Full-shift noise levels were estimated from subsets of workers at baseline and end of follow-up. Results-We identified 981 stroke patients and observed a 27% increased confounder-adjusted risk of stroke for industrial compared with financial workers. However, longer duration or higher noise level within the industrial workers were unrelated to the risk of stroke. Conclusions-Our study did not support an association between occupational noise exposure and stroke, and the higher risk among industrial workers may reflect lifestyle differences. (Table 2) , neither for industrial workers only, were seen.
Recent noise exposure level >80 dB(A) indicated an increased risk of stroke (adjusted trend RR, 1.01; 95% CI, 0.99-1.03), which vanished for industrial workers only (adjusted trend RR, 0.96; 95% CI, 0.90-1.03).
Analyses by stroke subcategories, adjusted for antihypertensives or statins, by first year of exposure, including average exposure level and duration of noise exposure in the same models, or by cumulative exposure among firstexposed ≥2001 showed no risk trends, but a trend RR of 1.35 (95% CI, 0.81-2.26) by duration of exposure >85 dB(A) among industrial workers first exposed between 2001 and 2007.
Discussion
Industrial workers showed a 27% higher risk of stroke than financial workers, but not significantly related with noise levels.
The lack of an exposure-response relationship could be explained by nondifferential misclassification at the trade and calendar year level. But a higher variability is assumed within rather than between workers, and our exposure measure should The inconsistency of our findings compared with previous traffic studies could also be attributable to lower stress levels because noise annoyance is much lower in this population than similar level traffic noise. 10 We adjusted for socioeconomic status, 11 but information on other potential confounders was missing. Adjustment for antihypertensives and statins only changed point estimates minimally. We previously observed in a subsample that industrial workers smoked more often than financial workers, 7 which indicates that the overall higher risk of stroke among industrial workers may be attributable to lifestyle differences.
Two occupational 2,3 and 1 traffic study 1 have indicated an association with stroke at noise levels from <60 to >80 dB(A). [1] [2] [3] The occupational studies were limited by small numbers and self-reported exposure and outcomes.
We assessed long-term noise exposure, and cases were obtained from registries, neither influenced by individual recall. Selection bias is unlikely because all Danes have free access to health care. Information on hearing protection would have been useful, although analyses by first year of exposure, a proxy of noise level at the ear, did not reflect an increased risk.
To conclude, we do not confirm an association between long-term occupational noise exposure between 80 and 86 dB(A) and stroke. Thus, we could not extend recent findings for low-level traffic noise to high-level occupational noise. Although our data suggest an increased risk of stroke for industrial workers, this does not seem preventable by reducing noise levels.
